We consider the Bjorken-Johnson-Low limit for the propagator in massless Yang-Mills theories. The significance of our result in terms of imposing an eigenvalue on the theory so as to render it finite is discussed.
For the sake of completeness we present their argument before discussing the Yang-Mills situation.
For simplicity we first give the discussion for fields of zero spin, $(z, t ) which we suppose to be coupled in some fashion with a dimensionless, unrenormalized coupling constant go. The details of the coupling do not matter so long as the Bjorken-Johnson-Low2 limiting procedure is valid. We suppose, to begin with, that the (p(z, t ) have a mass m and then pass to the mass-zero limit. The object to be discussed is the unrenormalized @ propagator D(q2);
Our notation is as follows:
and is a Lore&z-scalar, dimensionless, form factor which is, in general, a function of the ultraviolet cutoff h (There may be an infrared cutoff whose dependence is not included explicitly since it does not alter the discussion.) We now pass to the BJL2 limit in Eq. 
so the equal time commutation relation is given by3
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which is only canonical if
This is the Baker-Johnson argument.
This discussion can be extended straight forwardly to the following cases:
Spinor Fields coupled to: 
. 
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where n( I z I 2, is a dimensionless form factor. Thus* Hence our computation has given Z3 in the Coulomb gauge to order gi, i. e. , where ~1 is any lzl =p .
In general i z3=z $g (  >   3P   0 which at the eigenvalue, if there is one, will take the form
In the massless Yang-Mills theories we may have both an eigenvalue condition and canonical commutation relations.
In this section we discuss the relation between the BJL limit for dc, given above, and the results of the same limit taken by means of the Callan-Symanzik equations. 9 / Since dc is gauge dependent we confine our remarks to the Coulomb gauge in which we have been working. The question is under what circumstances are these two analyses compatible? Recalling that manifest covariance is lost in the Coulomb gauge we write for the BJL limit.
d+$, 9, g) lc12-'ed F(-$$s) < cs, ; Z,(h2A = Z3& ii> exp
To make contact with the BJL limit we make the assumption that
Hence for the analyses of the limit to be compatible p must have at least three zeros. The reason for this is that the zero of j? at gr must be associated with a negative slope for this to be a l'stagnation point**; i. e. ,
so that
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The zero of /3 at the origin is associated with a negative slope so the curve of p starts down and if there is a second zero it will be reached with a positive slope. It is the third zero, if there is one, which will have the desired negative slope. The physical coupling constant need not be at this zero, only in the domain of attraction of this zero.
We see, therefore, that the consistency of these two approaches to the BJL limit places very strong constraints on /3 and y. Since these functions have only been computed to very low orders in perturbation theory around the origin we do not know if the theory can meet these conditions, or if some proof can be found that they cannot be met. The introduction of fermions complicates the analysis still further. But we have seen that the self-coupled massless YangMills theory in isolation is, already, a very intriguing, nontrivial situation.
